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ABSTRACT : 



PURPOSE: To enhance the durability of an energy acting part by providing a 
protective layer covering the surface opposed to ink of the energy acting part 
arranged under the liquid surface of the ink to instantaneously generate an air 
bubble in the ink and formed by alternately laminating membranes composed of 

two or more kinds of different substances. 

CONSTITUTION: A heater part (energy acting part) 8 is formed on the sides of 
the deepest parts of the comb tooth-shape ink flow paths on a substrate. A 
heat accumulating layer 12 and a heating resistor layer 13 are laminated to the 
substrate and a control electrode 14 and an earth electrode 15 are formed 
thereon in opposed relationship to form the heater part 8 between both 
electrodes 14, 15. A protective layer 16 is provided to the surfaces opposed 
to ink of the heating resistor 13 and the electrodes 14, 15. For example, the 
protective layer 16 is formed by alternately laminating SiO<SB>2</SB> membranes 
17 and si<SB>3</SB>N<SB>5</SB> membranes by five and laminating a Ta film 19 
for cavitation resistance to the uppermost part. By forming the protective 
film 16 into a multilayer structure, the stresses of the respective layers are 
relaxed and a pinhole becomes hard to generate. 
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»W¥4-2 55 3 57 



Uftt**©an 

icfc Q«f&*nfc>f >>?*m*z4 >9m#m& 
*#at*:ri-*'f>i?a»i£*8B«c*v>T. hex 

mm. 

WEfeffl*lc«ko T«« t UTtttuaaSttafc©©* 
&*A**#ai: >if «fflEe*«c*vi 

T. WEX^^-f^fflSS^fiJE-f >^C»iajf*fflS 

fffiOEaae. 

(56w©ff»&K9!] 

[0 0 0 1] 
[0002] 

hESJfettx EfiWCfctt 

a as ©»s-a*B8 uaasgtaaT** v> t v> 5 & 

*«jsnr*D, b*^. mB*m\zmi<?>fc%9m£ 
&9titir\zeRo>fi*.*mm-< >>n?x*j hKmm\t 
ttftTt^&EaasTfeoT. cn*T»c%«*&*« 

«. £«fefcfc£afc^©»A#iRtt&ftT^*'b©'b 
[0 0 0 3] ^©.fcSfc'f >#i*x<y hE»i£«, flr« 

>f t»*nsEfi»t*©^«s*ffl«-a-. «E»# 

KttS*-&TE»*fT5'fe©T*^T. £©E»«#© 

*«©«&?*»# i n& *«©»»# ft * 

fc*©W«^CJ:o-C«^)4>©^3Uc*8iJSna. 
[0 0 0 41 ^1 ©#««. 0Utf#Blfc«F$&3 0 6 0 

.4 2 9^a«ira*stiTt>*t>©t?*s. zna. 

Tele type^SCt»Sn, Eft«fc©*»©384£#« 
KSIWKfr^ «4Lfc**£E««#K*i;T«JMi« 
*U «Bftfc±»cr©*»*a#ttCtt*;*ttTEfc 
Sfr3 fc©Tfc*. 

[0005] cnt^^TKicpj6rn«> /xji/tm 



± 5 nfc x y IftMllli 
iwwa**fcfc*oTa*«K:^€«E 

»fc±fctt»;SttTE»*fT5 t>©T**. 
[0 0 0 6] «2©*5Ctt. «*.tt*HWBB3 5 9 6 
2 7 5#$ffl». *BWIttR3 2 9 8 0 3 0*HM»«* 

Ka^snTv>*'b©'e**. cnii, sweetantti* 
*©>«£»**«, c©a«»©«fP«n&/jNa*. 

«E»tt±K:Eft*fT5t>©T*S. 

10 0 0 7) A#wictt» trxysatffwttasftT 

v^Eft'vy Hfca^t«-«T*5/X;V©*'J7^ 
X (ttWO) ©weE»«WSJlO*tl*J:5fcl,fc# 

a«««asgaaaiBi««TEBu. mxxvm* 

s^sttawtcaa^^. *>j7-<x,fcDE»«#©* 
Hsetajs-e*. c©a. ttUTS/NRicttaaa&c 

a? a-c#asn*. «aa©««snfc<Mmi, 

ifi-mzftv$ftT^zmwm%fmr&mz, tt 

»©**i«E«#±K:««r» J: t fcfc*. 
[0 0 0 8] «3©^». fl*.«*BMm»3 4 1 6 
1 5 3^9JM*fcHw*n-0>$'b©T*«. inii, 
HertjJfr&tfSteft, yX;Ut'J>5'tt©#«««Mfc 

aifsa^t. aaaaaittti^T, e»**©'J>« 

&5fi^afl2**TE»**4^5tT?*<5. £©# 

sc-rtty x;wt#«m«mt*^t5«»»«SE»«^ 

30 ICJfcCT«B^*C£fc*9*«©Bfl^ffi*8I»U 
E»Ha©»Htt*fflUTE»r* fc©-Cfc*. 
[0 0 0 9] »4©*fS», a*tf*BM*»»3 7 4 7 

1 2o#w«afcHwaftTv>4fc©T**. cn»i» 

Steue *«t»Sn. »l~3©#afctttt*ttMR 

«#»&**>©"?*«. 81%, a i~3 ©#«**. ran 
wx;i^i>ttHanfcEa«*©*«*> jusutv^ 
•s&^rttawKMwu Eae#«ao&/ha«a» 

Mfc«Eft*±fctt*SttTE»*fTtotf*©C«l,. 
C©Steme #3tm E»flWC«UT(!ttHa.fcOE 

ttattc/hasttttaasitTEa-rsfc©-?**. 

[0 0 1 0] c»$D, Stegne «^ E»*«cSttW 

-r*»taiP*^r*Eft^y Hc^snrv^nxy 
aa*^ic. a»wftE»«^!&HiiipUTtx\/a»» 
^©««w«afc«*. c©a««s«c«^ttiaa«t 

0 E*«tt©***ttffl«»SttTttEfi#lwff*att 

■5t>©Tft*. 

toon] ins©4^i. ft/rfcwstrrs'b 

[0 0 12] £?\ »1~»3©»SCH. E«a#©^ 
50 M*5644-tt«fc»©ifi«Wx*;i,=P-*i«»Mx^;k 
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»©«£fc»RE*8U ao. era? F©-r)i^y 

[0 0 13] «2C5*«tt. ER'W POT*?/** 
fc*<We»RERfcl6K*t. RR±««T*0, * 

■d. E»«#©'h«©«»wtt»*t*»TBRT?*o, 

«Ee#±KU-x7-< F Fy Faia=c*-n>. 
[0 0 14] aae**!*. ERMR©*R*Rftrr« 
;:tfc£o«wttfc«n&ERff*JRTMi*a*<. a w 

RftRRORRtfRR-CftS. ERBRfc* 
^U*»4r*fc*. RRAyFCTJI^X/WtaWHE 

[0 0 1 5] *4 0*SCtt, Rl~»3©J5f5ttC 

ft^TJt««*<©*lj«£»0. RR#5'>7/J' 
T*S. *>fv>H (on-deaand) TERR* 
SyX;KDttHJaj;Dttia3«TE»*ff5fc«6K:. » 

1 ~» 3 ©#5£©,fc 5 fcR(&*&-*-«*R©A. BRE 

1. 2 <J)1r&<r>*. 3 fc» **tt©E#**$«yBl-*& # 

Ee«fc©*«±©R*fltt***v>*t^fc 

fflj&SfcO. L*>U Riii, ER^v F©ifllI±fclB!H 

o . 9f2o«aw»ft**-r 5 Kxr/RRB*©* 

fflft*t*ftTBIiTft5*©aft^6. ER'sy F©V 
/ XAHtoWU*. fcrx'/R»B*©RR« 
RR t H 5 R««x*JM*-K<fc -3 TERS8*©**© 
ttfflJWI*ffto-tt5©T**E»fctt^lSl*&fc©t& 

[0 0 16] Jl©.k3fc> RRRCtt* *WE-t. SSSSE 
RflsJb. ER'My F©TJV3VX;Wbj:, F F 30 

v h©«£fctfE»H«©:&:/'J»£*©jaK*S^T. 
-SHfiiWbD, *©RBf*tRBSn*J88fcb*>affl 
LRfcH iV> 3 RttfcStt* *>©■?**. 

[0 0 17] L*»U !l©*3&*«£ l MEllJRAlC,i: 
0«Ranfcfc&S8 5 6-942 9 ^HICHtR©^ > 

**x? FER#£fc*n«a£RiHi,R*. untt, 

RRrt ©-f >^ *»»UT«Wi««ft**.* £ t »ci 0 

-r>d'5£j!ir;m**TEer*fe©T?**. *©». ^ 
©KaftnifflbT^<©«W!i<ft*nft:. 40 

[0 0 18] tC5T, fc&IB5 6-94 2 9^£«tw 

m^sntnat ^ cjsa*ftiffl ufc-r y he 

e5?*i:bTtt. 43&PB5 9-3 1'9 4'zRftRKHR 

snfefe©^»GnTU5. 

[ooi9] ^ne. ttta*U7^^icaai/T^-5S 

W;:WA3n*Ettftfc£:i-iJ 7-< X*&*RiUTtt 
UJStf. C©/Jx«©«E*{*:^©ft«* 1 br>TEe*ff 
^JR«*«E»»IBT*^T. ****to. 9JE1±©» 
R*4>fc< tt) lH^XT«*«HJi»C«fcD-e©n«^ 

tt«stifc«aj»«ttft*iijEa©^«t<t'b-«ic^ 50 



0 AffttlCttv 5B»#±fcft«©RRR* 1 ~ 3 R« 
tt, *©»AttW±«Hofct>©*P*i. 
[0 0 2 0] 

[agjMg&i/^fc-rsim *»ffi#fc<t 

<&S6WS*K±ntf. R4*ffl5 9-3 1 94 2*&«fc 
[0 0 2 1] 

[«H&*ftT5fc«)©¥ft] <>*R*M«fc. £© 
-r ^rr^ricj; Dftteanfe-r > 
*«ffi«»#R t. -f «ffirtfcE»anT-f * 

£HT. REX***-fWB«©ttE-r>*lC»lSrr* 
ifi«:«5 1 b fcfc-«R5U©Rfe$ttR£RR*»T 

[0022] »x«n*'f 

KC©4>»fcRt:J:<9TRj|**aS*. £©*»© 
^R»fc#3«yflrt*R&S**x*;l^fly8»<£ 

««bfc«»t. £©H»fcaa-r*ifc'bctoE-r> 

^*KrE^ffl»fc«t-3TR«tUTB:ltl}R«$-»5fe* 
©*U7^Xt, RERttfcaaUTCroSlRfcWE-l' 
S*AT*¥«i£*rT*<>i'RlfEftRttK:* 
^T, WEX*;W=¥-fPffl«©lWIE'f t*Wt*I 
$93 2: t ftlcra«a±©Rft*«iKSRRttRT?S! 
Slc«ftHRRU^RRR«Rttft. 
[0 0 2 3] 

[fpffl] x*^-f^ffl»©J:II*^HRfc*0«t)n 

Tv^&jft, -f >^t©««w»R±an4. set. « 

RR^xaR^QR^^ttR^RROUB-C^SlCRR 
RRRU&^RRa^^C^^D, 6R©«A«« 

X^^-^WWRXR^iT*. 
[0 0 24] 

[RRM R«R1E««)RW«>-*RR*R1»SH 

BgR©R)«S*&H37!»SH6lC<tORWT?.. d© 
-f >i7 JRRERRRtts -f>^ift«&« (-f >*RR* 

R) ifc»«anfc«f3S©'f>i'«RR2**ruT^ 

ttlcaRStlfcVX*-* F 3 *^<-^»i: LTRfcS 
nTV>*. mE"rx*-^F3©lS«CI4<l5E-f^f« 
l&R 2 C»f 6 X 'J *j V 4 *t#Jdc$tl&S« 5 «<HS 
*nrv>*. r©RRS ±KttWEX'J y F 4©H«K 

ttaa-tfTsna^ic#«tt©R»6!&tjBaan. cn 
& ©«r e iBicttRR 7 >trismm*m 
anrvi*. cn&©RR7ttRER&6&aai:sw 
avwrRRtttJioTiWEx 'j » f 4 icaa*nxv» 

*. it. WE3Hg5±«rttft«B7rtKRft«flU 
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StlTV>«. «fcoT. fc«*R.8.eRRR&BRRJU 
B4©*5KMEXU ^©WfflT^RttRflli 
ft*. £&. a«B7©R*fc&RStfTR«5.kfctt 
WS6 fcHE©E3©RflttRB9j8l»»RSttTV>*. 

RR»« 5 ©BH*«5ifct> 
tnofciOJfAHfcSn-SRRttRRtt'J-K 

A*^a) 1 1 *tRET=*-* h 3 jiiratT sntu 
*. 

[0 0 2 5] REk-*»8tti£©Ejfi£i£*bTH6 10 
fcS-T. RESE 5 ±IC|**RR 1 2 £58RE«W*B 1 

3 t*t*JBt*«-e»fiEan. a sc. RREtWR 1 3 

©±fcttW«RE 1 4 £7-XRR 1 5 i*i*tfll«lBT 

SMfcatu :h6otn'4, 1 5©ra»s£*«i«Bt 

-^«B8 »tEfcR«JNWBl 3R 

t;wEii«i4, 1 5K*tt-*«sfi , r* j f>i'fc»isi-r 

*W*B5«RH1 6*tRfr&nTUS. ft*. WES- 
58»fittfclB 1 3 fit REffiR Bfi 1 4 ^7-X«« 1 

B**bT7-fir#>9 e -f >y <HRR"f) CtOWE 

*««»«ttu-Hi ic*»mic»«$n, c©»« a? 

ttRRRU-K 1 2 fitH«BRR#AA*R (Hi** 

[0 0 2 6] REERll 6©RR£lfc*bT 

HI C*t. £©ERR 1 6 fit »Rtt©S i 6, ©ft 
RRl 7£»R1*©S i,N«©RHRl 8i$££»C5 

©fc*fcTa©ERRl 9fc«RLfct>©T*S. ft 

*, &«rri 7. i8tt*n-enioooA©w$c 
ttsanfctfcfcitcvD&tciomsn, weer 

R 1 9 fit 3 0 0 0 AORS lCRS*nXV^. SO 

[00273 zzr. < ^©RRKsroRSfc^T 
wrts. if, 'f ia»&-r>2«a&£2K 

«R*nfc-f>f 2 0 (B7RR) fit ^SSfcCfcO 
ttRftX U y h 4 SRoTRfi 6 fc«fc «3 HSMfcRfttt 
©«E»7£Rfir»fc*ns;:i:fcft*. ft*, XUyh 

2 0 fc+flKRR 7 £Rfir«R • ERStt* Z ttttt 

£©«t5&R&fi:fit i©7cfc» 

ntfiU. r©J:5lt»£»7±l«lw-f>^2 0^«fcS 
n. #k-*R8 i fe'f >£2 OK«fc>n&tt»*ft*J; 

RRRfilfcDTS-RRJgiftfcB 1 3 »C*f LTflMfirRR 
*fr5£, k-*«8#RR1-*£fcfc»;:;:©k-*» 
8 ©±£ iCRfriT'f 2 0 4»lca* 2 1 (H 7 RR) 

* 2 oatt-^Rs ©fflK»bTRRRft*fl<\RRT 
fcilifirft*. 

[0028] -^ific. -i >i;ommmmo)mmifD^x so 



■ ft*, H7TI4, k-*ES 

ft^;*©Ra»£R*UT*T* , . RR©fc». RE* 
tt#RUT»*. H7 la) tiEftt*RS*U RR7 
^RlCf>^2 0*tRfcsn, k-*«8±t>-f>?2 
Ofc<kOS*>nTV>*. k-*«8*inRS-fr4i:. k 
-*«8©»iBfiRjW&.t#U RR-f^fBWMW 
**iB***TRttSn, RB (b) fcwf*5fcR* 
ft«R2 l*tja*U&ttR£ft0, Set- k-*«8 
©±BT&Bfc:iDR*nfcBR-r >*RjWW$fc«fcb 
TRH (c) c*-r«t5CRRR*« £ *. £©«fc5fc£ 

EiW£ftUfcttBfc*V>T. RRRRfctS 0 0-3 5 0 
•CfcftO. V>b«>*RRR*Bfcfc*. k-*« 
8©±»fc*5-f>i'2 ORfit E»R*©R»*Jfc«fc 
0, B*©tt<« -f >?«R#R0±*<T3fc<*Rfc* 
*. RB (d) »R»2 lflJR^cKRRUfcKR** 
U -f >*RH*»&-f >4>tt2 2*»RSbfcl*Bi:» 
*. £©«fe5ftR*ftBfcft6irC»CET*RRfii. <\ 
<;H (»«5) Rjfi. »HVt;i**#Rfct>***<x S 
A;PXBU0R5~3 OasecSRR-f*. R*»R 
iiftofcRjftTtt. k-*B8HfifcRBanTV>ftV> 
RRtr'R 0 , fc-* » 8 ©RRRRfitRT bt>r>*«. 
aR2 liA&±bUZK<D94S.>m> Rft/^WXBi 

to©^-f 3>^6^ ; Fanfc i i>©t/a:*. rb <e) 

ttftR2 1*M>^ 2 0*fc«fcD»RSniR««R»t 
fc«R**f. -f >^tt 2 2 ©jfcR«-CttJ¥fflatlfc.j£ 
R&fll^ooRRU «««TBaR2 l©iW8ICff^ 
T-f>^«RC'f>^2 0^JS«rs^tC:«fcr). Bjk 

6fc«R1-*tv RB (f) k-^«8 
Hfc-f >9 2 0*<»U t-^«8H*tS6Kls&«lC?& 
Ran*«Ri:ft*. *l/T, -f>?tt2 2tt<<>^« 
R*^«Raru RERO (B**1*) ©^ffl^2~l 
0i/s©RRTRRf *. ft*, !l©R©RRRRtt, 
(R*5) RR. -f Vi'Rtt, WR/^X*ftR 
lcR#f**t, R»RR*t|t«e9R^«^ (2-3n/ 
«) 2 0«Rtttft-3TRRU H*SMRV> 

»^ (7-1 On/s) Ctt-f >?2 0ttRft^tttt£* 
OTRR-T5. COR, BB (g) fcRTJ:5fcEB 
(a) i:H«ftS#«ffiKH»3. RR7±*C-f>^2 
I 0*«R&Sn. 1 ^^CRRbt^ffitfti. 
[0 0 2 9] Bl KiSUftRR©#RH 1 6 S 

R(tftk^R8&, B2lCj*l'feR*Ri&©&RBl 
6 a«RBftk-^«8 at©»Xtt©tttS*IRlC^V» 
xmt*. RRR16tt, ±Jfi©J:5lcRS'tR*^ 

n-fn iooo at?**»r«© s i o« ©err i 7 

£ S I , N. ©ERR 1 8 £££££ 5 RT^RR U. R 
±»CTa©ERRl 9*RRUftt>©T**. 

ERR i 6 att, wstR^-tn^ns 0 0 0 AOS I 

Oi©«RRl 7 atS 1iNi©ERR1 8 at€«l 
HRR-r«a:tt>ltR±»JcTa©EaRl 9*RRb 
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8 



fcfcoT**. ft*, mmmi i*m&fa*mi sr 
#bsi 4. i 5»i#aT»o. »*Hgi**MU an, 

iMX**2 8 itmx 1 6 8, BS)i«0. 2 jira. *TO*< 
H f B.OtifflSfflUfc. *fc. #BRl 7. 18. 1 
7 a. 1 8 attt*>teCVDfelCJ:D»ritU&. £6 

«E2 0V, B»/^UX«6wsec. El)Bi£ft4kH 
z EU©*#T©Jt«BBK<fcfttf. BSU^ 

;px<o»igUBilnifc*tl/T, fc-*ffl8tt, 2. 6xi 
0»IIGU:©BM**<*D. fc-?«18aHl. 2X 
1 0«EIT»o&. 

[0 0 3 0] ^fffc. BjftUftV>*t. «B1-*BBR© 
BR. B3. «R«B*ft*Ri8K:tt4BaB£ttttfc 
fc-*»t. tt*BB0«BBS«ttfck-*«i:©» 

T. *BWfc«4«HBtt. B3*8c*t-t-*l-en8 0 0 
AOS I 0,©BRR£A l,0,©#RRi££Efc:7 

Br^BBi/fctoTfto, jt«ri«*«a©«BB 

tt> jPS-tttcAt-f-n^ns 6 0 0 AOS 1 0.©BRR 
tA 1 ,0,©flMMI£«:ft lB«BLfc'b©T**. ft 
*RBfcR*«HB©«RRfttftt*8R©«BB 

©SBR'bt'bKCVDifefc.krjJgrtbft. Sfc, BR 
fftt*Bfl5*-f X*E»*#Btt±fcUfcttRKR©« 
£fcH«T*s. n©*£fc*UT. R«/wx©RS 
bHJtuic^LT. *«WC«4#REfcRttfct-*« 
(13. 3X1 O'EEllOMtt^ftD, «£*8j£©# 
BB*BWfck-^»l 8ttl. 4X10 , ®T»t> 

[0 0 3 1] BBtC. «BtS«RR©RR, B£. « 
R*BAfc*RBlcff*«RBfcRttfcfc--*«fc. « 
*«a©«8R«KV*ftt-*ffli:©Itt\tt«:tfc«Ufc 
BHWftRRBfcO^TRHT*. C^T, *5ffl8fcB 

4«BBtt, BSTfttat-tn-tne o o A©s i d© 

BBRfcS 1>N« ©BRRfc£iKCl ORTpRBI- 
fct>©T**K it«-r*tt*BB©«RRtt, BS*» 
#*tvett6 0 0 0 A© S 1 Ot ©#RR4: S I > N< © 

lB«Hbfc"b(OT»5. ft*, 
BsB8B©«RRRI^Ba©«RR©«RRfci 
fcfcRF;V^U>yiSfc±bjgJ«Uft. *ft, BR 
StftttB©*-* X*Bf)*#«li±»LftJtttK»©* 
HOBSlCfcUT, RRfl/iaORB 

(13. 2x l 0«|5]K±O»^tt*i*D. t£*«il©ffi 
B«*Rttfck-*«l 8ttl. lx.lO'HTfco 
ft. 

(0 0 3 2] tt±®2-30Klttt8*6. «8B©£# 
ffl»aWLw»ftClt BViftRREBRBIOMLfc 

ft. Cfttt. SBRRCfcofcAaiRftSft. 

k>*-;WT£ K < V>ft©T»* <!:#*. 6ft*. 



[0 0 3 3] ?v>T, »«S2ER©RB©-B!SBS 
■ 8 7SBH1 2tB^V»TBWT«. «f. B8H*B 
W#BBSft*-r >>fW8EBBB©-Btl/T©/^ 
JW>x* h^y PeRfflRRH. H9tt/t7>5>xy h 
/\ j; H©-«*wT«BH. H 1 0 ttH 9 fcjftl/fcA y 
KtftBTfiSSR <R1 0 (a) ) fcRB (HI 0 
(b) ) fcC#BUfcB©BRH. HI lttHl 0 
(a) CBl/fcBB««BB*6AfcB«H"C»*. E 
ft&©HB«t». 2 3 tlRSR. 2 4»BB. 2 5fcW> 
JO 2 6tt*'J7*X, 2 7ttBB. 28ttttS 

**&**£©©««» 2 9&MBRR. 3 0K7-X 
Rfi, 3 1 ttX*/WFHWMre** k-*B, 3 2 tt 
-f>5>. 3 3I4BS. 3 4ttR«K>*8"e*S. 
[0 0 3 4] B«Jfc. H8SBBUft*<6;^;Vyxy 
MCfc*-f >*«»fc^V>TRR-r$i. HH (a) tt 
j£WKRT*0, ^'^XHT-fi'f 3 2©«RR* 
tH&ttfVmmt**' BB (b) ttk-*«3 1 
AtjqBSftT. fc-*83 1 ©RBRRtfSJbBbBR 
■i >£B£ftB££tf&£$$*?2nR3ft< 8<hRB3 

a? 3#j&ttUTV>*ttRTr**. BH (c) ttk-*»3 
1 ©RR^RRKRRSItBIIR'f >*B*8B»fcRfc 
U RRRSttD. C©»J63 3*»*fiUftttBT» 
5. £©B. SB 2 7 ft ©BAB. BBS 3©*fcftUft 
»«W#U *'J7*XRT©*BEfc©M?>X**< 
1*ft, *U7-f X2 6*»6-f >*tt*tj3tfil/»«>$. B 
0 (d) tt»»3 3#R*fctf£l,&«*T»»J. *'J 
7 <f XB J: 0 BR 3 3 ©fcRfcRSI" *#©-f >^ 3 2 
*tffUtU$ft4. C©B, k-^»3 lfcttRRjWSft 
TV^ftV»ttttfc*tl, t-^«3 l©BBBftttBTU 

30 w*>Z>. ft*, aBasoflaBtfBfcBiftfc^S 
>^HBB/t;v-x©»llll^'f 5 >^*>6^aft&t>© 
fcft*. BB (e) tt«B3 3*M>^3 2BKJ:0» 
JP4ftTiR»*BBU»©&«BftzK-r. -i >d?tt©ft 
*»Tttl¥Uai*ftftB«*B^r)oMBU BBBT 
ttBB3 3©C«fc#t>TBB2 7«ffi©B3>K±D* 
U 7-f XB* 6BB 2 7 >9 3 2**JS»BUT< > 
^ttK'Ctfft***"?*. RH (f) tta6K«?S3 3*t 
BMU fc-*»3 \±MW>9S2tm\sX\l-9 

m i±®*t3 6(cA»»=»a*ft*««fc»*. *u 

40 74>UBrai. «-BE*tBB2 7WEEiO»^*»fcft6 
fc*^-X*X*t**<«B2 7(*ik:ADa/i/T?*tV> 
•5. -f>^tt©*B«tt«BKftD. BBB# (H^* 
■f) ©2rr6Kv5~l 0u/s©BBT}ftfflUTV^. 

(g) ttBB2 7WC'f >0 3 2*tB«W»ir*0B« 
BBSftTHH (a) ©«BKH«aeT. BB3 3B 
^HBBbTiri-5. 

[0 0 3 5] Offfc, HI 2ttWBfc-*«3 l#Jfi© 
BBSlt*UTjRtftt.©-C, HB (a) WTfWx. 
yf^yF**U7«fX26 B*>6Bft iEBH. WB 
50 (b) BBB (a) fcfctt*X-X8WBHT»S. S 
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(6) 
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£2 4 ±»C«*B» 3 5 i&Bfittfcl 3 6 
ST»«*n.- 5BJRJgfit#JH36(7)±ICttWfl 
«B 2 9 fc7-**tt3 0 fc*Wffltt«T#jfc3n. C 
n^0D««2 9, 3 0©B©ffl#fl«ttEt-?«3 1£: 
SftTH*. ££. «UE»IR»«#13 6Rt;«ffi2 
9.30 ©±**«5i»tt» 3 7 jW»t6tlTV»*.- C 
««II3 7 »i. XttttttWi 3 6*««2 9. 3 0* 

KB 2 7 WO-f 3 2 wtwcaat* 

3CT«ft2 9, 3 0 B*«B»T«£ fcSBifcU S6 . W 

ic. -r>*3 2 6atT»tti-a«swT?'j-^-r«r 

[0 0 3 6] dCT?; WBB«IIJ»3 7tt, B'IC£V>T 
mLlt*>atm\z> xafiEU©»fcS4Mt*»» 

*. -eux. 'o±5»r«Bi3 7£«ftB©«a«i8 

ttiJitcit), a»/wx©a3guwiiofc»T*fc: 
-*«3 i®ir&tt#*«:M±-r«. 

[0 0 3 7] B 1 3tt5MMStt#a*JiV»*ft 

HS*. 3 8ttftMBft*a. 3 9tt»6rr*-*t 
4 0tt»««. 4 1ti*MfcR*3U ftftfi 

«. s io.©aiS». SMtf.^Jk x* 

tt. 9V*x $>jiox9a. 9*>. * 

>*;k 9>97.f>. *u?*>. x*7\ *oa, 

/t*i?>7A*©4^®afc«!&**tf&n3. cn6©« 
aaawa 3 8 «Mfr'**w®*. acaawbtttf . 

aflsswax**, afc9>*>, afc*>*;k aft 
[0 0 3 8] aaant^a 3 8 «, ±B©*rafcm> 

»ffi-r*iii:*fc*-6..»ii!k»ifi;*a3 8©a»». * 
<a^iia&o©56i»«*<»iaa»3t/a:s*5«c, *©b 
a. tt*Rtffc-*«©HM*fttf*e3. xcaaaa 
T©a»«*«fctttjT*fi«n*t©T***j. a* 

©«&. 0. 0 0 l~5um. »*U<»0. 0 1~1 40 

[o 0 3 9] aas 9sajs-r<&««tuTtt. a#« 
« * tvt w a aa# »©* < © t> ©«««?»ic«a s n. 

flftWlCtt. fffttfAl, Ag. Au, Pt. Cu$# 

»tfen. rne*ftfflbT«««©#}£-cBf«(fl:B 

[0 0 4 0] ««H4 OK&JftSttSttttWu fc-*« 

nfca«-< c»*«ceaf* c t s« 
i\ ^>?*^3a&tttta3 8*«a3 9*aa?* 



a&t>©»ctt, a*«, aft*>ua> (s ioo , a 

(AltO.) . Bfc*>*;k Bfls5W3=:«r 

u>ya©«*aNTBtfr*j:fc*-e**. aaa 

4 0©BW». B*tt0. 0 1~10<xm. »*t<tt 
0. l~3umfc$tl*. 
[0041] 

[»«©»*] *aw«. ±a©<fc5cx*;u*-^ffl 
asa^aaa*. =aaa±o*tt«fWft»R«« 
-e*sc«fta«auT«*ufcj:i:fcj:9, 
* ©as t 8J»fc*rr *x*/wMWHM*A.a 
«fcisi±s-B-*;ii*t-ee. a sc. ^aaatLta 
&t*ot t «xb4*©b2 tt&xm&aumm 
u nasic ttax*A-*-(pffl«*> e>-<y>> izni>T& 
as n« na>e»H«ftaafl & a«tcaar « - £#< 
t$, ««tt©avw>^a«faaaasa*e:t*»T 
tr$*©a*s*rt-*. 
[Ha©ffia«Ra] 

[a 1 ] »*« 1 RW»*a 2 B«o«ac*»t *«a 

BtaycUT^U&lfflPriEBJBTJbS. 
[B2] «e*Bi6©fiMiH&a^L.T^UfcBfrIEBS0 

[a 3 ] a*a 1 E*©aifl©-3e««fe*T»«f#ns 

BT**. 

[04] -t©-««!S*LT*-r¥BBT»*. 
[B5] B 4 fcfett* A - ABWBBTJ6 %. 
[B6] k'-*aft«*«*l/T«HMBEBBT* 
6; 

[B7] -r >^©a»aa*«c*-r«BBBBTrft 

[a a ] a«a 2 i»©ira®-iaBfc*&««f >^ 
© li n ta tag ai aawaa u a». 
[b 9 1 a*a 2 cacaww-^aaft^^aftBT 

[01 0] *©»BBaBT»*. 
[Bll] *©-«*BBffl*>&J?.fca8BT»*. 
[&M>-\ h-^WftfiStfi^UTjS-rBBEBB-r* 

wis] »a«ttfcB*ffiv>*affl»£*R©-«« 

[«w©kib] 

1 >twtim 

7 i>>;mmm 

8 x*jMM»«a« 

1 1 a*t*a*a 

1 6 #aa 

20 4>p 

21 as 

2 6 *U7** 
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